In the modeling forecast field, we are usually faced with the more difficult problems of forecasting market demand for a new service or product. A new service or product is defined as that there is absence of historical data in this new market. We hardly use models to execute the forecasting work directly. In the Taiwan telecommunication industry, after liberalization in 1996, there are many new services opened continually. For optimal investment, it is necessary that the operators, who have been granted the concessions and licenses, forecast this new service within their planning process. Though there are some methods to solve or avoid this predicament, in this paper, we will propose one forecasting procedure that integrates the concept of analogy method and the idea of combined forecast to generate new service forecast. In view of the above, the first half of this paper describes the procedure of analogy method and the approach of combined forecast, and the second half provides the case of forecasting low-tier phone demand in Taiwan to illustrate this procedure's feasibility.
INTRODUCTION
The absence of historical data is the fundamental difference between forecasting new services and forecasting the already existing services. For existing telecommunication services, there may be a substantial body of relative historical data information on them has been built up, which can be drawn upon for forecasting purposes. In contrast, only limited information is available concerning new services [2] .
In order to make techno-economic forecasts for these services, it becomes very important to establish a reasonable forecasting procedure.
In Taiwan, after promoting the telecommunications liberalization in 1996, there are several kind of new telecommunication services desired in the market. For satisfying different kind of demands, the DGT (Directorate General of Tele-communications) in Taiwan is continuing to open telecommunication service markets, the low-tier phone is one of the main service items. Based on estimated potential demand for this new service, network facilities and capacities may have to be established. Therefore, it is necessary that the operators, who have been granted the concessions and licenses, forecast this new service within their planning process.
Although low-tier phone is the new service in Taiwan, it is not global new in the world. For example, this service, called PHS (Personal Handy-phone System), has already in existence in Japan from July 1995. That is, there have historic data on other countries about this service. Hence, in this paper, one reasonable forecasting procedure for low-tier phone in Taiwan based on analogy method and combined forecast is made up. The potential demand of this new service is forecast, and forecasts are presented. In the view above, in this paper, the first part describes the procedure and method of developing forecasts for a new service, while the second part presents the low-tier phone forecasting in Taiwan using this technical procedure.
A NEW PROCEDURE OF ANALOGY METHOD
The forecasting procedure of analogy method for a new service will involve historical data already in existence in other countries, its application to the new country and comparison of characteristics between two countries. And the procedure of developing forecasts for a new service, involving the combinations of forecasts, is shown in Figure 1 . This procedure can be described as following consecutive steps:
Step 1: Collect the subscriber number of this service and relative socio-economic data series for other country that already in existence.
Step 2: Collect corresponding socio-economic data series for this new country too.
Step 3: Calculate their relationship or conversion ratio between the subscriber number and socio-economic data for other country that are already in existence.
Step 4: Determine to construct independent and different kind of models to the subscriber data using socio-economic data, or time series models (such as polynomial trend model or exponential smoothing model) to the conversion ratio for other country already in existence.
Step 5: Estimate and Evaluate models. This step is often called diagnostic checking. The object is to find out how well the model fits the data. If each model is acceptable then go step 6, otherwise back step 4 to reconsider other models.
Step 6: Refer the socio-economic data on new country, and take this socio-economic data into the significant models to generate their own initial forecasts, or estimate their own conversion ratios from different kind of time series models. At the same time, transfer their ratios to initial forecasts. Finally, we use the method of combined forecast, described in the third section, to combine the different kind of models' forecasts to produce a weighted average forecast, called combined forecast. Step 7: Adjust combined forecasts to final potential demand of this new service. Since the combined forecasts are derived from technical or structured models, sometimes, we can use market research or expert opinions to adjust these combined forecasts so to more the real potential demand of this new service market nearly. Therefore, the purpose of this step is an attempt to model the decision process of judgmental forecasting revision in a structured approach.
From above descriptions of main steps, we can find there are two very important assumptions that have to be considered when we use the analogy method to forecast the potential demand of a new service:
(1) There have the most similar socio-economic development trace to convert forecasts between these two countries. (2) The forecasting models, used in the procedure, have to follow their own statistical assumptions.
A METHOD OF OBTAINING THE COMBINED FORECAST
The usual approach to forecasting involves choosing a forecasting method among several candidates and using that method to derive forecasts. However, forecasts from one given method may provide some useful information which is not handled in forecasts from the other methods. Hence, it seems reasonable to consider aggregating information by generating forecasts from independent and different kind of models, and then combining these forecasts for one new service demand. In this manner, the ultimate forecasts should contain more information than is the case when only a single model is used [8] .
Therefore, in this section, we consider that one combined forecast could be obtained by a linear combination of the k sets of forecasts, and these forecasts are derived from k different kind of models. We give a weight 1 w to the first model set, a weight 2 w to the second model set, a weight 3 w to the third model set, and so on. That is, the linear combination is
f is the combined forecast at time T, 1,T f is the forecast at time T from the first model, 2,T f is the forecast at time T from the second model, and , k T f is the forecast at time T from the last model. There are many ways to determine these weights. The problem is how best to do it. In this paper, we wish to choose a method that could yield low forecast errors for the combined forecasts. The variance of errors in the combined forecast 2 c σ can be written as following:
If the forecasts are independent among these k independent and different kind of models, then above formula could be rewritten as following: 
THE EMPIRICAL CASE
In order to illustrate the feasibility of this forecasting procedure for a new service, in this section, we will refer to the growth trend of PHS in Japan and use the forecasting procedure, described in the second section, to forecast the potential demand of low-tier phone in Taiwan. The practical forecasting steps are described as followings:
Step 1: Because we consider the Taiwanese socio-economic environment and telecommunication industry development very similar as Japanese. We collect the first three years subscriber data of PHS, from July of 1995 to June of 1998, in Japan (shown in column 3 of Table 1 ). At the same time, we also collect the population in Japan (shown in column 4 of Table 1 ).
Step 2: We collect the population (each half a year), from 1995 to 1999, in Taiwan (shown in row 3 of 2).
Step 3: From the data of Step 1, we can calculate the PHS penetration rates in Japan (shown in column 5 of Table 1 ).
Step 4: A plot of the PHS penetration rate data in Japan versus time is given in Figure 2 .
From the growth curve pattern in Figure 2 , we can find that the penetration rate slightly declines in the 28 th period (Oct. of 1997). But it seems still reasonable to use or consider the third-order polynomial trend method, the triple exponential smoothing method, and the logistic regression method to construct different kind of models to PHS penetration rates in Japan.
Step 5: Now, we use the considered methods in Step 4 and the PHS penetration rate data in Table 1 to construct different kind of models. By model selecting process, three kind of optimal models are described as followings:
A. The First Model: The Third-Order Polynomial Trend Model
The estimation of the parameters in this optimal trend model may be obtained by using regression techniques. The estimated model and relative statistics are:
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Month-Year PHS Penetration Rate When we use a value of the smoothing constant equal to α = 0.05, we find that the mean of squared forecast errors for 36 observations equals 2.64077. In a similar manner, simulated forecasting of the penetration rate data is carried out using other values of the smoothing constant α . The mean of squared forecast errors for values of α between 0.05 and 0.99 in increments of 0.05 are given in Table 3 . We find that α = 0.65 is the optimal value of the smoothing constant when we use these penetration rates to build a triple exponential smoothing model. [2] -1 T S , [3] -1 T
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are values of the smoothed statistics computed at time T -1.
Although low-tier phone service operators have been granted the concessions and licenses in 1999 in Taiwan, the formal operation and service was waited to for till latter half of 2001. And as described before, we suppose that the Taiwanese socioeconomic environment and telecommunication industry development are similar as Japanese. Hence, in our study, it is reasonable that we suppose the low-tier phone penetration rate in Taiwan in January 2001 to be equal to the PHS penetration rate in Japan in July 1995. To carry on, we first use the half a year population data of Taiwan (shown in Table 2 And then, we transfer the estimated penetration rates to low-tier phone subscriber combined forecasts of Taiwan in column 4 of Table 4 . From Table 4 , in the first half year of beginning operation, we can estimate that potential demand will be 125 thousands at most by our technical procedure. It is very close to actual 120 thousands subscribers that the operator announced. And the first year of beginning operation will be about 513 thousands.
Step 7: After getting subscriber combined forecasts by our technical forecasting procedure for obtaining final potential demand, we shall use market research or expert opinions to adjust these combined forecasts. Based on the final potential forecasts being not our ultimate purpose of this paper. Although we did not do these two works in this case, we can judge directly that the growth of low-tier phone will be affected by two factors. They are (1) the scope of its operation and service, (2) the fare is continuing to decrease and promotion alternatives is continuing to provide for mobile phone in Taiwan wireless telecommunication market. Therefore, in the beginning operation year of low-tire phone, the 512 thousand subscribers, we estimate, will be the maximum potential demand.
CONCLUSIONS
In this paper, we integrate the concept of analogy method and the idea of combined forecast to establish the procedure of forecasting telecommunication new service demands. In this context, we first describe all the steps of the forecasting procedure, and then, we provide a way to determine the weights of obtaining one combined forecast that could yield lower mean of squared forecast error. Finally, for illustrating the feasibility of this forecasting procedure for a new service, we forecast the potential demand of low-tier phone in Taiwan using this technical forecasting procedure. The idea of combined forecast and analogy method are not new. However, in this paper we integrate them in a new way and illustrate that it is feasible for developing new service forecasts.
